Translational regulation of protein synthesis during light-induced chloroplast development in Euglena.
Control of gene expression in Euglena was examined during light-induced chloroplast development. Greening was achieved under standard conditions which allowed the synthesis of all plastid proteins in both cytoplasmic and chloroplastic compartments, or under experimentally modified conditions inducing the preferential synthesis of the photosystem II (PSII) light-harvesting antenna or reaction centers. The relative composition of total mRNAs in cellular, cytoplasmic or chloroplastic fractions, as analyzed by their in-vitro translation products in cell-free systems did not significantly change during the in-vivo protein-synthesis processes which are specific to each greening system. By contrast, cytoplasmic polysomal mRNAs extracted during the selective recovery phase of PSII light-harvesting antennae provided a major in-vitro synthesis product of 28 kDa which could correspond to a precursor of the main 26-kDa apoprotein of the light-harvesting chlorophyll a/b protein complex. Similarly, the in-vivo selective synthesis of the 41-kDa and 51-kDa polypeptides of PSII reaction centers was concomitant with an enrichment of plastid polysomes in mRNA species coding for polypeptides of the same molecular weight. These observations confirm that protein synthesis during chloroplast development in Euglena is weakly regulated at the transcription level and they demonstrate that translational regulation occurs in both the cytoplasmic and the chloroplastic compartments.